


Science lesson Plans. 
levels G | 
Terms 3 
reeks! 7 


Topic: Static elechici*} 


eve G Lesson plan 
Tem i 3 

Week . 4 

Day: .4 $ 


Tic Satie electric 
Objective: To explain the process which causes materials to become positively or negatively 


charged 
Activity: Written, diagrams 
Materials: 


- Textbook p. 102-103 (for teacher reference — it is a bit confusing, so it is better not to ask 


the students study or read it) 
- Students' science notebooks 


Procedure: 

Warm-up Q/A 

> What happens when two objects with the same charge are brought together? 
j What happens when two objects with different charges are brought together? 


Explanation 

> Today we are going to look at the different charges objects can be given and you will 
learn what happens in objects with different charges. 

First of all you need to know about a very basic idea in science. i 

Every material is made of tiny particles called atoms. An atom is the smallest particle of 
matter. We cannot even see it with a microscope. : 
An atom is divided even further into electrons, protons and neutrons. The protons and 
neutrons are found in the centre of an atom in the nucleus. The electrons move in circles 
around the nucleus, 

. e The four diagrams for the explanation should be drawn across the top of the board, 
leaving space underneath for questions to be written for the activity. The diagrams do not 
need to be any bigger than a dinner plate — just big enough to be clear. 

Draw this diagram on the board: 
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> The minus sign means negative. The plus sign means positive. 
» What type of charge do electrons have? Ans: negative 
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The neutrons that you can see in the centre in the nucleus have a neutral charge — this is 
not positive or negative so the number of neutrons does not affect the charge of the 
material. : 


What type of charge do the protons have? Ans: positive 
How does the number of electrons compare with the number of neutrons? Ans: it is the 


same - there are 3 of each 
This is usual for an atom ~ that the number of electrons is the same as the number of 


protons. 
Draw this diagram on the board next to the first one: 


This is another way of showing the same atom. Instead of the circles showing how many 
electrons, neutrons and protons there are, a number tells us. 

E shows us how many electrons are in this atom. 

What does P show us? Ans: how many protons there are 

What does N show us? Ans: how many neutrons there are 

Now we can see more easily whether the number of electrons and protons are the same. 
This atom has a neutral charge because the protons and electrons are the same in number, 
so the positive charges of the protons and the negative charges of the electrons are 
balanced. 

Write ‘atom with neutral charge" under the diagram. 

Now imagine we rub this material with a wool cloth and the some of the electrons from 
this cloth are transferred to the material. The atoms in the material might look like this 


now: 


How does the number of protons compare with the number of electrons now? Ans: there 
are more electrons ; 
What type of charge did electrons have? Ans: negative 

So now.that this atom has more negatively charged electrons than positively charged 
protons, We can think of the electrons being stronger in number and this means that the 
atom has a negative charge. ۰ 

Write ‘negatively charged atom’ under the diagram. 

Now imagine we have an atom with a neutral charge again; there are 4 neutrons, 3 
protons and 3 electrons. This time the material is rubbed with a silk cloth. 

In this case the cloth takes electrons from the material. 

Draw this diagram on the board: 


> Does the atom have a positive or negative charge now? Ans: positive 
‘> Why? Ans: because there are more protons with a positive charge than there are electrons 


¡with a negative charge 
e White ‘positively charged atom’ under the diagram. 


Activity 
» Leave the diagrams displayed on the board. 
> You will copy and complete each piece of writing, and after each section you will draw 


the diagram which goes with the explanation. / 
> Some of the words from the list will not be needed, jone will be used more than once. 


Choose from these words: f 


atoms, charge, electron, gain, greater, lose, negative, neutrons, positive, protons, smaller 


/ 


Charged materials 


All materials are made of gait. Atoms are made up of protons, Af and 
£. Protons have a _~-}-1;¢__ charge, electrons have a _~ Ive charge and 
have a neutral charge. 7 
Materials with a neutral charge i ۳ 
It is usual for materials to have a neutral charge. This means that the number of E in 


the material is the same as the number of * P : 


Positively charged materials | 


Sometimes when materials are rubbed, they lose electrons. The number of protons (with a 
positive charge) is {ea (gx... than the number of electrons, so the material has a اس‎ 
charge. | ` 

ively charged materials y : 
Sometimes when materials are rubbed, thoy fa t> __electrons. The number of electrons 
{with a negative charge) is greater than the number of «. 77. , so tho material has a 


negative aA 


ANSWERS. 
Charged materials 


All materials are made of atoms, Atoms are made up of protons, neutrons and electrons. 
Protens have a positive charge, electrons have a negative charge and‘neutrons have a neutral 


charge. 








Materials with a neutral charge 


TL is usual for materials to have a neutral charge. This means that the number of protons in thé 
naterial is the same as the number of electrons. 


Positively charged materials 
Sometimes when materials are rubbed, they lose electrons. The number of protons (with a 


positive charge) is greater than the number of electrons, so the material has a positive charge. 


Negatively charged materials 


Sometimes when materials are rubbed, they gain electrons, The number of electrons (with a 
negative charge) is greater than the number of protons, so the material has a negative charge. 


Wrap-up Q/A 
~ Go through the questions for students to answer verbally. 


Level 6 Lesson plan 


Tem 3 
; Week . 
Da E 


i 


: Topic: Sto tic. electric d 
: Objective: To define static electricity 
* Activity: Written 
, Materials: 
+ Textbook p. 99-100 
; ` Ştudents' science notebooks 
- A plastic pen 
< =< A piece of wool or nylon cloth , 
= Small pieces ae DA abou! stat 


Give genevol information | i 
Procedure :: “he help of aclivi 
Warm-up Q/A i 

io» What is current electricity? ` 

. > What is static electricity? 

` e Listen to the students’ answers then start explanation. 


ic electricity with the 


Explanation 
Read p. 99, 6.01 “Electricity and its uses” 
What can we do with electricity? Ans: see text, or students may have other ideas - accept 
any answers which need electricity ۱ 
How many types of electricily are there? Ans: (wo 
What are the two types of electricity called? Ans: static electricity and current electricity 
Read i) Static electricity 
How can static electricity be created? Ans: rubbing glass or ebonite with silk or wool 
Nest lesson you will learn about other ways to make static electricity this is just one 
Way. 
What does static mean? Ans: at rest, not moving 
Why is this type of electricity called static electricity? Ans: because the electrons do not 
move and the charge is normally at rest 
When things get charged with static electricity they can attract some materials towards 
them. 
Carry out activity T-6.01, p. 100: as 
Helper places the pen near the small pieces of paper. 
What has happened? Ans: nothing should have happened 
Helper rubs the pen with the cloth for a minute or so, then puts the pen close 10 the pieces 
of paper. : 
What has happened? Ans: the paper should be attracted to the pen. 
Helper should be able to hold the pen up with the paper attracted to it, to show the other 


students. 1 
This is what is means for something to be attracted to a charged object. The pen has a. 


charge and it attracted the paper. 
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Lesson plan 








Me This un astu 
+" Objective: To know the visible 
Activity: Practical, written 
Materials: 
- Textbook p. 100-101 
- Students' science notebooks 
- 2 plastic combs 
- 2 inflated balloons 
- Thread 
:- Plastic pen 
*. - 2 pieces of silk (about 30cm x 30cm) 





effects of static electricity 


' ** Note: the textbook pages for this lesson include 3 activities (T-6.03, T-6.04 and T-6.05) 
which are impossible to achieve. It is possible to charge a rod with a positive charge or a 
negative charge, but this charge is lost so easily and quickly that the remaining part of the 
experiment cannot be carried out. For this reason, the effects of static electricity will have to 

. betaught with two very simple experiments, with theory from the textbook, instead of using 
the experiments described. 


Before the lesson: 3 

e Check the third practical experiment, charging the balloon and the pen, to see them repel. 

e Ifthere is no repelling action, try rubbing the pen with a piece of wool or nylon instead. 
(You do not need a piece of cloth especially for this — a nylon or woollen item of clothing 
would be fine.) 

Whether it works with silk or not may depend on the type of plastic the pen is made from. 
The only way to be sure it will work in the lesson is to try it before with the same pen that 


you will use! 


Procedure: 

Warm-up Q/A 

> What is static electricity? 

> How can we give something a static charge? 
> Is there more than one type of static charge? 
e Listen to students” ideas then explain. 


Explanation 

» What did we give a charge Lo yesterday? Ans: a pen 

> How did we do this? Ans: by rubbing it with a cloth 

y What was the effect of giving that pen a charge? Ans; il attracted small pieces of paper 


e Choose two students with long hair that looks dry and clean. Their hair must also be 


loose. 
* Helpers pass the comb through their hair quickly a number of times, then hold the comb 


near their hair. 
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What do you observe? Ans: the hair should be attracted to the comb, rising in the air, 
Why has this happened? Ans: because the comb has a charge : 
The hair has also got a charge, but a different one. That is why it is attracted to the com. 
Let's look in more detail at what happens when different objects are charged. 


i 


Read the instructions for activity T-6.03. 
What would happen if this experiment were possible, when the two rods were brought 


-towards each other? Ans: they would repel 


What does repel mean? Ans: push away from each other 


Read instructions for activity T-6.04. 

What would happen if this experiment were possible, when the two rods were ‘brought 
towards each other? Ans: they would also repel 

Why do the rods repel in these two examples? Ans: they have the same charge 


Ask two helpers each to tie a thread to the neck of a balloon. 

Helpers hold the thread and bring their balloons near each other. 

What happens when we bring these balloons together? Ans: nothing, they do not pull 
together or push apart 

What does this tell us about their charges? Ans: they both have a neutral charge 

Helpers each charge their balloon by holding it near the neck and rubbing it for some time 
with one of the silk pieces. They must not touch the part they have charged as the charge 


^ will be lost. 


Turn the fan off. 

Helpers hold the balloons by the thread and bring them near each other. 

What do you notice? Ans: it should be possible to see that instead of hanging straight 
down, the balloons push away from each other a little 

If this cannot be seen, try again, rubbing for longer, ` 

Why do the balloons push away from each other? Ans: because they have the same 


charge, so they repel 


Read instructions for activity T-6.05. 


` What would happen if this experiment were possible, when the glass rod and the plastic 


rod were brought towards each other? Ans: they would be attracted towards each other 
What does this show us? Ans: that the charges on the two rods were different `; 

Two helpers charge one balloon and the plastic pen with a piece of silk. 

Helper with the balloon holds it by its thread and helper with the pen brings the pen 
towards the balloon. | 
What do vou observe? Ans: it should be possible to see the balloon moving towards / with 
the pen 

Ask the helper with the pen to hold the pen near the balloon and without touching the | 
balloon, try to make the balloon move in different directions. 

This should be possible by putting the pen under the balloon and moving it slowly. 

Why can the pen make the balloon move? Ans: because the balloon is attracted to.the pen 
Why is the balloon attracted to the pen? Ans: because it has the opposite chargat to the : 
balloon : 
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Lesson plan 








Topic: s Shodic lac ricik 
Objective: To explain what happens in an electroscope when charged materials are brought 
towards it 
- Activity: 
: Materials: 
Textbook p. 103-104 
Students' science notebooks 


** Note: electroscopes are an expensive piece of scientific equipment. For this reason, this 
lesson can unfortunately only be taught in a theoretical way. 


Procedure: 

larm-up Q/A 

‘hat is static electricity? 

[hal is a charge? 

“hat types of charges are there? Ans: positive, negative and neutral 

hat happens when lwo positively charged materials are brought together? 

fhat happéns when two negatively charged materials are brought together? 

‘hat happens when one positively charged material is brought towards a negatively charged 
aterial? 

isten to students’ ideas to find out what they can remember from previous lessons. 


‘planation ` Ti as 
Read p. 103, "The Electroscope* 
What is an electroscope used for? Ans: detecting and testing small electrical charges 
What is an electroscope made from? Ans: a glass container, a cork, a brass rod with a flat 
ass disc or a brass knob at one end and two gold or aluminium leaves at the other end 
ire the leaves like the leaves of a tree? Ans: no! 
What are they like? Ans: very thin pieces of metal 
tead p. 104, continuation of “The Electroscope’ 
Tow is an electroscope used? Ans: by bringing different materials towards the brass disc. 
or knob and observing the effect this has on the gold or aluminium leaves 
What happens when an uncharged material, or we say a material with a neutral charge, is 
brought towards the brass disc or knob? Ans: the leaves do not move 
7 This means that they stay parallel to each other. 
> When do the leaves of the electroscope move apart? Ans: when a material with a positive 
charge is brought near the knob or disc 
» What happens when a negatively charged material is brought near the knob or disc? Ans: 
the leaves move closer together 
> When do the leaves go back to their normal position? Ans: when the rod ts discharged 
> How do you think this might be done? Ans: perhaps by tapping the end of the rod 





Lesson plan 


i ۱ EE us 

Topic: Stake el ی‎ 

Objective: To define conductors and insulators 

To identify at least 3 conductors and at least 3 insulators 
Activity: Observational, written 

Materials: 


Textbook p. 107-108 
Students’ manual p. 184-185 
Students' science notebooks 
Torch bulb 

Dry cell 

3 connecting wires 

Different materials, 


eg. rubber glass (drinking cotton (cotton wool, small piece of cotton 
wood glass) cloth) 
paper steel (stecl scale) plastic (plate, plastic scale) 


iron (nail) copper (copper wire) aluminium (aluminium foil) 
the objects in brackets are suggestions for each material; there may be other things more 
easily available that can be used instead — you just need to make sure you have about 8 or 
10 different materials, a mixture of metal and non-metal materials. 


Procedure: 


Warm-up Q/A 
» Howisa circuit made, so that a bulb will light? (Ask a student to show.) 


> What type of circuit is this? 
> Why does the bulb light? 


Listen to students’ ideas to check they have remembered information correctly from 
previous lessons. 


Explanation 


eve 


Do not open your textbooks until I ask you to — I want you to think for yourselves about 
what you are seeing and what this tells us. ç 
Make a gap in the circuit and ask: 

What type of circuit is it now? Ans: open circuit 

Ask some questions to gel students thinking about what types of materials are used in 
electric circuits: ` 

Which materials could we place in this gap to make a complete ciréuit? Ans: accepl any 


suggestions 

Which materials could we place in this gap that would fill the space but would not make a 

complete circuit? Ans: accep! any suggestions 

Why would these materials not complete the circuit? Ans: accept any suggestions t to learn 

what ideas students hold 

Establish which materials students think will complete the circuit and which materials 
‘udents think won't complete the circuit. 


Teli students that we will test their predictions by checking whether the bulb will light‏ و 
when different materials are placed in the gap.‏ 

> Substances that the electricity can pass through are called conductors. These materials 
will complete the circuit and the bulb will light. 

j Substances that electricity cannot pass through are called insulators, These materials will 
not complete the circuit and the bulb will not light. 


Activity - 1 
` e» Write the following on the board for students to copy: 


6.03 Conductors and insulators 

Activity T-6.07 

Which materials will complete the circuil? 2 

Material Prediction ~ will the | Observation - did the | Insulator or 
۱ bulb light? bulb light? conductor 


E 








Add the third wire so that the break in the circuit has the end of a wire at each side (the 

circuit should look like fig. 6.11, p. 108). 

¢ For each material call a different helper to tlie front. 

e Heber selects a material, Students write the name of the material in the first column. 

Do you think that by placing this material in the gap in the circuit the bulb will light? 

Write yes or no according to your prediction in the second column. 

Helper connects the material in the gap in the circuit. 

Has the bulb lit? Write yes or no in the third column. 

So is this material a conductor or an insulator? Ans: if the bulb has lit, students should 

write conductor in the fourth column; if the bulb hasn't lit, the students should write 

-insulator 

e Students rule a line under the observations for each material before recording the 

. information for the next material. 

* Please note — all the metal materials should complete the circuit and the bulb should light. 
Ifa student is testing one of the metals and the bulb hasn't lit, you need to check that the 
circuit has been correctly connected. 


- xv 
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Explanation / follow-up discussion 

* Look at the table you have made. Which types of materials completed the circuit? Ans; . . 
metals 

» Soif metals completed the circuit by conducting the electricity, what name can we call 

metals? Ans: conductors ; 

They are sometimes called “electrical conductors’. 

Which types of materials did not complete the circuit? Ans: wood, paper, plastic, cotton, 

cloth 

So what name can we give to these materials? Ans: insulators 

These are sometimes called ‘electrical insulators’. 

Read p..107, 6.03 ‘Conductors and insulators” 

In fact, copper and gold are the best electrical conductors. As gold is too expensive to be 

used in electric wires, copper is used. 


ww 


weve 


Science lesson Plans - 
els6 


Week= 2 


Terms 3 


Topic: Static, elechici¥. 


Current electiciŅy. 


Lesson plan 








Topic: Sie ced nah : 
Objective: To define lightning Conductor 
To explain how a lightning conductor works 
Activity: Writlen, diagram 

Materials: 

- Textbook p. 108-109 

- Siudents' science notebooks 


Procedure: 


Warm-up Q/A 

> What is an insulator? Name some materials that are insulators. 

> What is a conductor? What type of material are conductors? 

> How can we make use of this property of metals? Ans: metals are used in electrical 
circuits and components to conduct the electricity 


Explaration 

> Today you are going to learn about another use of metals as conductors. 

y». As you already know, electricity flows through metals. As well as using to conduct the 
electricity in electric circuits, they can also be used to conduct electricity from another 
source. 

Read p. 108-109, 6.04 ‘What is lightning and lightning conductor?’ 

What is a lightning conductor made of? Ans: a thick, long copper strip 

Where might you find a lightning conductor? Ans: on the outside of a tall building 

What does a lightning conductor do? Ans: it carries the charge from lightning safely into 
the ground; it saves buildings from being damaged by lightning 

What type of building should have a lightning conductor? Ans: a tall one 

If there is a group of tall buildings, like in the picture on p. 108. which one should have a 
lightning conductor? Ans: the tallest onc 

> This is because the lightning will reach the tallest building first, so in this way the 
electricity will be carried safely to the ground. 

What might happen if lightning struck a tall building which did not have a lightning ` 
conductor? Ans: the building might be damaged, the people in the building might be 
injured or even killed 

What other tall things might have a lightning conductor to protect them from damage by 
lightning? Ans: very tall trees (where there is only one and everything else around it is 
low), transmitters, electricity pvlons 


NON NC 
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Activity 
ي‎ 
6,04 What is lightning and lightning conductor: 
What is a lightning conductor? 
What is the purpose of a lightning conductor? 
. Draw a diagram to show where a lightning conductor is found. 
Explain how a lightning conductor works. 


ANSWERS: 
What is a lightning conductor? Ans: a long thick copper strip that is attached to the outside of 


a building 

What is the'purpose of a lightning conductor? Ans: to protect the building and the people 
inside it (rom damage by lightning 

Draw a diagram io show where a lightning conductor is found. (see fig. 6.12) 

Explain how a lightning conductor works. Ans: when the building is hit by lightning / 
receives charge from the clouds, the charge is absorbed by the strip and carried safely to the 
ground 

Wrap-up Q/A 

e» Ask the questions from the activity for students to answer verholl 


1 Ppa 0 
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Ackground 2 


Page | of 2 


Ittoo much electrical energy flows through objects they can overheat and cause fires. Since electrical 
current prefers the path of | 


cast resistance, we can easily protect our homes from the energy in lightning. 


Materials Needed 
2 batteries in holders 3 wires with washers Paper 
1 breadboard 1 paper clip pencil 
2 light bulbs push pins 
tape 
rocedure 


-Cuta lightning bolt out of paper. 


Build the simple circuit with 2 li 
's light is lit it will indicate that 1 


ght bulbs in series. Tape one bulb on the paper lightning bolt. When 
ightning is striking. 
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Make a house out of paper. Houses tend to be made of wood, bricks, etc. Are these things good 
uctors? ‘ 


Put the other fight bulb on the house. When this light is lit it will indicate that the house has been 
aged by lightning. 


‘Simulate lightning striking the house by briefly closing the switch. 


x 


www.galaxy.net/-k12/clectric/lightn g.shtml 1/1/2001 


. lrícily and Magnetism Page 2 of 2 


‘Now protect the house by building a circuit parallel to the light. This eireuit must have resistance that 
rthan the house so use just a plain wire. 





























Make lightning strike again by closing the switch. What happens? Why? 


diwww galaxy.net/~k 1 2/electric/ightng shtml 1/1/2001 
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Level .6 Lesson plan 


Tem .3 
Week 2 
Da j 





Topic: Current’ electric #y 
Jbjective: To define current electricity, open circuit, closed circuit 
[o recognise that dry cells are a safe form of electricity 
Activity: Written, diagram 
fatcrials: 
Textbook p. 104-105 
-_ Students' science notebooks 
Dry cell 
- 2wires 


- Bulb 


| Procedure: 


Warm-up Q/A 


* # Which type of olectricity havo you learnt about? 
Doy What is static electricity? 


». What is the other type of electricity called? 


¿e Listen io students’ ideas then explain. 


Explanation 
و‎ Read p. 104-105, ii) Current electricity, paragraph 1 


+ >» What does current mean? Ans: flowing or running 
D Why i is this the name given to current electricity? Ans: because the electrons fowi in the 


vv 
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wire of certain materials 
> Where do we use current electricity? What for? Ans: in our homes, for lighting and 
operating electrical appliances, e.g. fans, irons, refrigerators, radios and televisions 
Read p. 105, ii) Current electricity, paragraph 2 
What source of electricity can we use in experiments? Ans: a cell 
Why are cells sometimes called dry cells? Ans: because from the outside, they appear 10 
be dry 
Are they completely dry? Ans: no, they contain some moist chemicals inside. 
Fig. 6.09 show us what the inside of a dry cell looks like, — € 
Where is the positive pole on a dry cell? Ans: at the end with the bit sticking out 
Where is the negative pole on a dry cell? Ans: at the flat end 
Helper connects the wire, cell and bulb, as shown in fig. 6.10 
Why has the bulb lit up? be 
Listen to- students” ideas then read from "Now take a torch bulb..." (p.105) to the end o 
the section (p. 106). | 
> What happens inside the cell to make the bulb light? Ans: listen to students’ interpretatic 
of the text then re-explain with the following: 
The electrons in the carbon rod move towards the zinc container, 
Do you remember how electrons have a negative charge and protons have a positive 


charged (because it has lost electrons and there are now more 


y. The rod becomes posilively 
ainer becomes negatively charged because it now 


protons than electrons) and the zinc cont 
has more electrons than protons. 

The electrons start to travel in the wire. 
y. When would the electrons stop moving in the wire? Ans: wi 
. the cell stops or if the path for the electrons is broken 

> What do we call a circuit where the bulb doesn't light because there is 
of electrons has been broken? Ans: open circuit 

Ask a student to show an open circuit using the bulb, wire end cell. 

> What do we call it when the circuit joins up and the bulb lights? Ans: a closed circuit 


+ Ask astudent to show a closed circuit with the equipment. 


Nw 


hen the chemical reaction in 


a gap and the path 


Activity 
» Write the following on th 
text to help them: 


e board for students to answer, using the information from the 





ii) Current electricity 
What is current electricity? 
What is a safe source of current electricity? 
Draw a diagram of the inside of a dry cell and label the different parts. 
What is a closed circuit? 
. What is an open circuit? 


ANSWERS: 
Whal is current electricity? Ans: a charge where the electrons are moving along a wire; it is 


what we use in our homes for lighting and operating electrical appliances 


What is a safe source of current electricity? Ans: dry cells - 
Draw a diagram of the inside of a dry cell and label the different parts. (see textbook) 
What is a closed circuit? Ans: a complete circuit where the electrons can flow and the bulb 


will ight 
What is an open circui 
because the electrons cannot flow 


1? Ans: a circuit with a gap or a break where the bulb will not light 


Wrap-up Q/A 
«Ask the questions from the activity for students to answer verbally. 


Objective: To recognise and describe the difference between an open circuit and a closed 
circuit 
Activity: Practical, observational, written 
Materials: 

Textbook p. 105-106 

Textbook - Students' manual p. 182-184 

Dry celi 

Torch bulb 

Bulb holder 

Switch 

3 connecting wires 


Procedure: 

Warm-up Q/A 

> What is an open circuit? 

> What is a closed circuit? 

> What is an electric current? 


Explanation , i 

7 We will work through an activity as a class. After completing the activity, you will 
answer the questions by yourself. 

* Helper sets up the circuit as shown in the diagram on p. 182. 

> What do you observe? Ans: the bulb should not be lit 

> Why does the bulb not light up? Ans: the circuit is broken — it is an open circuit 

Helper presses the switch. 

Now what do you observe? Ans: the bulb should be lit 

Why did the bulb light? Ans: because the circuit is complete, it is a closed circuit 

When the circuil is complete and the bulb lights, what is happening to make this happen? 

Ans: the electrons are flowing round the circuit 

Helper disconnects one of the wires and presses the switch. 

What do you observe? Ans: the bulb has not lit 

Why is this? Ans: because when the switch was pressed, there was still a break in the 

circuit 

What type of circuit is this? Ans: an open circuit 
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Activity | 
© Activity M-6,03 — students answer the questions. 


Wrap-up Q/A 
Ask the questions from the activity for students to answer verbally. 
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Jbjective: To name 5 sources of electricity 
Activity: Written 
Materials: 


vw 


vy» 


Textbook p. 106-107 
Students' science notebooks 


Procedure: 
Wani-up Q/A 
> From where do we get our electricity? 
> How is electricity produced? 
» Listen lo students’ ideas then explain. 
' Explanation 
+ Read p. 106-107, 6.02 ‘Sources of electricity" i) Chemical sources 
> Which examples are given as chemical sources of electricity’? Ans: dry cells, batteries 
> Where are dry cells used? Ans: in torches, radios, clocks 
> Where are batteries used? Ans: in cars, buses, trucks 
> How is electricity produced in these cells? Ans: by converting chemical energy into 


electrical energy 
Read ii) Mechanical sources 


What is a dany? Ans: it is like a man-made lake where rainwater or river water collects to 


be used for some purpose 


Often a huge valley is blocked with a dam wall, and then allowed to fill up with water. 
How does water produce electricity? Ans: the water makes turbines turn / rotate and these 
are connected o electric generators which produce electricity 

Where are there hydro-electric power stations in Pakistan? Ans: Tarbella, Mangla, 


Warsak 


Another mechanical source uses the wind to turn wind turbines. These run electrical 


generators which produce electricity. 
Read iii) Thermal sources 
What does thermal mean? Ans: heat 


How is heal used to generate electricity? Ans: coal, gas or oil are burned to heat water and 
turn it into steam; the steam makes turbines turn to run electric generators to produce 


electricity 


Where is this type of power station found in Pakistan? Ans: Hyderabad, Jamshoro, 


Muzaffargarh, Quetta 
Read iv) Nuclear sources 


What happens when an atom is split? Ans: a lot of heat energy is released 
What is this heat energy used for? Ans: to heat water, to turn it to steam, to rotate turbines. ` 


to run electric generators 


Have you noticed how this is the same as the way the heat from burning coal, oil and gas 


is used? : 
Where is there a nuclear power plant? Ans: Karachi 


` 





: e Read v) Sun as a source 


; > Where is the solar energy converted to electrical energy? Ans: in the silicon in a solar cell 


À Activity ` 
> e Write the following on the board for students to answer: 


- 602 Sources of electricity 
* fü Chemical sources 


^ Name two chemical sources of electricity. 
How is electricity produced in these cells? 
* i Mechanical sources 
+ How does water produce electricity? 
Name another mechanical source of electricity. 
- Hi Thermal sources 
- How is heat used lo generate electricity? 
, i Nuclear sources 
; What happens when an atom is split? 
i What is this heat energy used for? 


un as à Source 


$ Where is the solar energy converted to electrical energy? 


` e All answers are in the text and given as answers in the explanation. 


3 Wrap-up Q/A 
> Which sources of electricity are similar because heat is produced which is used to turn 


water to steam for tuming turbines which power an electrical generator? Ans: thermal and 


nuclear sources 
> Which source turns a turbine in a different way, to power an electrical generator? Ans: 


mechanical source 
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Background 
- Suitches provide an casy way to open and close an electrical circuit. 


: Materials Needed 


2batteries in holders 
| breadboard 1۱ 
| paper clip 3 
Might bulbs g 
2 wites with washers 
push pins 
Procedure 

: LAssemble the simple circuit with 2 batteries. Open and close the wires to turn the bulb off and on. 


2.Now wire in the paper clip as a switch as shown and use it to turn the light on and off. 


Question 


Why does the light go out when you move the switch? 
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dt: Corserd electe ‘oly : Term? Day 5 
^ IS ELECTRICITY SAFE? 


Background 


‘Becticity is measured in units of volts, amps or watts. The higher the voltage, the more dangerous the 
electricity is. 

Materials Needed 

I breadboard 

Abatteties in holders 

light bulbs 

uires with washers 

push pins 

Procedure 


|. Build the simple circuit with a single battery. Light the lamp. 


LNow replace the-single battery by 2 batteries with both + signs in the same direction, What happens? 


Now reverse one of the batteries so that the two + signs are together. What happens? Why? 


m _‏ تست سم 
— - 


4 What do you think would happen if you used 4 batteries to light one lamp? 





Ty it with your neighbor. 
Questions 


Fach D-Cell is 1.5 volts. How many volts do two D-Cells have? 
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Topic: Magnetism: 


Level 6 Lesson plan 


Term 3 


Week 4 
Day > 





Topic: Magnetism 

Objective: To state what natural magnets are made from 
To define artificial magnets and state what they are made from 
Aclivity: Observational, written 

Materials: 

- Textbook p. 109-110 

- Siudents' science notebooks 

- Abar magnet 

- A piece of paper 

- ]ron filings 

- Thread and needle 

- Asmall piece of thin card 


Before the lesson: 
e Make a sling from the card, for a magnet to rest in. The sling should be roughly this 


size and shape: 





» Fold the sling along the dotted lines. 

Line up the two narrow ends and use the needle to push the'thread through the card, 
roughly where x is. Tie a firm knot at one end of the thread around the card, so that 
the sling can be suspended from the other end of the thread, with the magnet resting in 


the sling. 
e Keep this sling for usc in lesson 3 of this week. 


Procedure: 

Wann-up Q/A 

7 What is a magnet? 

» Listen to students’ ideas, then explain. 


Explanation : 

*. Read p. 109, 6.05 ‘Magnetism’ i) Natural magnet | 

What is a natural magnet made from? Ans: black coloured rock called Lodestone 
Who used natural magnets, and for what purpose, in the past? Ans: sailors, for finding 
directions when they were at sea 

What will happen if a piece of Lodestone is hung from a thread? Ans: it will rotate 
and take a north-south position | 

This means that the same part will always point to north. 

e Read p. }10, ii) Artificial magnets 

> What is the material of artificial magnets? Ans: usually iron 


Fr 
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vw 


vw 


۰ Activity 


Artificial magnets are made by taking a piece of iron and making all the iron 

molecules line up in the same direction inside the magnet. 

What shape might an artificial magnet be? Ans: bar, U-shaped or horseshoe shaped 

Ask students to gather around one desk, so that they can see what is happening. 

Place a bar magnet on the desk. Place the piece of paper over the top, so that the 
magnet is under the middle of the piece of paper. 

Carefully sprinkle a thin layer of iron filings over the centre of the piece of paper. 
Gently tap the paper for the iron filings to line up with the magnetic field of the paper. 
Try to make sure that the iron filings do not gel on the magnet — they are very difficult 
to get off once they are there! . 

What do you notice about the way the iron filings are arranged? 


This shows us the magnetic field of the magnet. 


By looking at this, where do you think the magnetic force is strongest? Ans: at each 


end of the magnet 
What suggested this? Ans: the fact that the lines of iron filings all go to one of the 


ends 

The ends are called the poles. Each magnet 
By hanging a magnet from a thread we can 
south, just like the sailors used to do using natural magne 
Place the magnet in the sting aad suspend it until i stops 
rest, the poles should be pointing to the earth’s poles. 
Does anyone know which way is south from where we are nov 
position at 12 noon is the direction of south 

Which pole of the magnet is pointing to the earth’s south pole? Ans: the south pole of 
the magnet 

Which pole of the earth is t 
north pole 


has a north pole and a south pole. i 
find out which way is north and which is 


ts, 
rotating. When it comes to 


v? Ans: the sun's 


he north pole of the magnet pointing to? Ans: the earth's 


‘ 


Write the following on the board for students to answer: 


6.05 Magnetism 


i) Natural magnet 


What is a natural magnet made from? 

How were natural magnets used in the past? 

ii) Artificial magnets 

What is an artificial magnel made from? 

What are the ends of a magnet called? 

Where is the force of a magnet strongest? 

What happens when a magnet is suspended from a thread? 


Wrap-up Q/A 
و‎ Ask-the questions from the activity for students to 


Answers are in the explanation. 


answer verbally. 
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dad ow magad e pe 7 


round 


‘city we found that there were positive and negative charges, that like charges repel each other 
Sites attract. Let's see if there's an analogy for magnetism. 


و 


magnets x 
magnets 


pens or pencils 
ure 


„bar magnets are marked with North and South poles. Put the pens under one of the bar magnets 
as, Use the other bar magnet to determine if like poles attract or repel. Record your findings. 





eall of the magnets away from one bar magnet. Put the compass at the end of the magnet marked 
Daw an arrow on the diagram below showing what direction the painted end of the compass 
points. Then repeat for the end marked "S". 


N S 


the compass in the same way to determine the location of the North and South poles for each of 
rmagnets. Draw a sketch of each one and show the poles. 
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Topic: Magne Hem 
Objective: To ‘define magnetic and non-magnetic 
To identify al least 3 magnetic materials and 3 non-magnetic materials 
Activity: Observational, written 
Materials: 
- Textbook p. 111 
- Studenis' science notebooks 
A magnet for each group 


Different materials, 
cotton (cotton wool, small piece of cotton 


eg. rubber glass (drinking 
wood glass) cloth) 
paper steel (steel scale, plastic (plate, plastic scale) 


tailors” pins, staples) aluminijum (aluminium foil) 

copper (copper wire) 

the objects in brackets are suggestions for each material; there may be other things 
more easily available that can be used instead — you just need to make sure you have 
about 8 or 10 different materials, a mixture of magnetic and non-magnetic materials. 
If the object is attracted to à magnet it is magnetic, and is made from either iron or 
steel. Iron rusts very easily, so if there is no rust on it and it has been exposed to the 
air for some time, it is probably steel. Try to find a number of things made from iron 


or steel, 


iron (nail) 


Procedure: 
Warm-up Q/A 
> What is a magnet? 
> What is a magnet made from? 
. * What do you know about the properties of magnets? 


Explanation 
» Have you ever placed a magnet near to something and felt a pull? 


What is this pull called? Ans: attraction 

What types of things are attracted to a magnet? Listen to students' suggestions 

In a short while, you will test some different materials to see whether or not they are 
attracted Lo a magnet. 

Materials that are attracted to a magnet are called magnetic materials. 

What do we call materials that are not attracted to a magnet? Ans: non-magnetic 


vv YN 
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Activity — 1 
e Write the following on the board for students to copy: 


6.06 Magnetic and non-magnetic materials 





Magnetic Non-magnetic 
_ Odject —— | Material — | Objet |} Material 


* Onthe board, write the names of the objects that are made from metal, and the type of 
metal they are made from. This will help students to work out what type of metal is 
magnetic. Tell students that they should use this information when they are filling in 


the table. 

e.g. nails ~ iron 

wire - copper 

If you are not sure, use this to help you ~ these are the most commonly used metals: 


Not attracted to a magnet: 

- Yellowish colour — brass 

- Orangey colour (sometimes with a pale green deposit if it has been exposed to water 
or damp air) — copper 

- Pale silvery colour - aluminium 


Attracted to a magnet: 


- Dark silvery colour, perhaps some sign of rust — iron 
- Slightly less dark silvery colour — steel 
- Shiny silver colour — stainless steel 


Students work in small groups (make as many groups as you can, by using all the 
magnets that are available) to test different materials to find out whether they are 
magnetic or nol,  * 

Each group needs one magnet and access to a range of objects. If it is only possible to 
collect one or two of each object, they can be placed at the front of the class and 
students can take turns in their group to choose an object to take back to their group to 
test against the magnet. 

Students should be encouraged to let everyone have a turn at testing an object. 

After testing each object all students should record their observations in the table. 

This activity should not take longer than about 10-15 minutes. 


planation / follow-up discussion 
Which materials were attracted to the magnet? Ans: steel and iron 
Which materials were not attracted to the magnet? Ans: everything else 
Think back to the work we did on conductors and insulators, 
Are electrical insulators magnetic or non-magnetic? Ans: all are non-magnetic 
Are electrical conductors magnetic or non-magnetic? Ans: somé are magnetic and 
some are non-magnetic 
The reason iron and steel are magnetic is because they both contain iron molecules, 
which are attracted to magnets. Steel is made from a mixture of iron and carbon 
(another substance). 

> Only iron is attracted to magnets, so all the other metals which do not contain iron are + 
not altracted to magnets. This is why brass, aluminium, copper etc. are non-magnetic 
-they do not contain iron. 





Activity ~ 2 ۱ 
„ Write the following on the board for students to answer: 


What happens when a magnetic material is placed near a magnet? 
Name some magnetic materials (not objects, but what the objects are made from). 
What happens when a non-magnetic material is placed near a magnet? 


Name some non-magnetic materials. 


Wrap-up Q/A 
e One student names an object in the classroom. If it is made from more than one 
e.g. the seat of a chair, the door handle 


material, they should be very specific, 
+ Another student says which material the object is made from and whether it would be 
magnetic or non-magnetic. The student who answers can then check using a magnet. 
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Topic: Mg qe e jin 
Objective: To'evise the principals of repulsion and attraction in magnets (from class 


3rd) 
To relate knowledge to that about repulsion and attraction in charged materials 


Activity: Written 

Materials: 

- Textbook p. 111-112 

- Textbook - Students? manual p. 187 
- Students' science notebooks 

- Sling from lesson | of this week 


2 bar magnets 
Paper with N or S written on them with marker — about 10 of each (A4 sized rough 


paper cut into 4) 


Procedure: 


Warm-up Q/A 
r What is it called when two things are pulled together? Ans: attraction 


> What is the opposite of this? Ans: when two things push away from each other, 


repulsion 
» When can you observe this? Ans: in two charged objects (static electricity), in two 


magnets 


Explanation 
> Read p. 1L L1- 112, 6.07 ‘Magnetic attraction and repulsion’ 


For each experiment (i, ii and iii) ask 2 helpers to follow the instructions using the 
magnets. 
Aller each experiment, ask the class: 


What has happened with the two magnets? 
For cach experiment draw a diagram on the board showing 2 bar magnets on the 


board, with the poles labelled and arrows to show whether the magnets repelled or 
attracted each other: experiment i) . 


Uc uud DN. 
4— — 


experiment ii) 


poe 


‘periment iii) 


N 
> << 


UNS x 


V 





At the end of the three experiments ask: 
When were (he magnets attracted to eac 
placed near each other 

: > When did the magnets repe 
: were pul together (north and 
i $ So we can say that like or simi 


| attract each other. 
+» Low does this compare to the behaviour of charged rods? Ans: 1 


~ like charges repel and unlike charges attract 
e Draw diagrams for like and unlike charges next to the diagrams for like and unlike 
poles. For each one, as you add the + or ~ to the rods, ask students which way the 


arrows should point. 
+ Now the board should look like this: 


h other? Ans: when different poles were 


we 


| each other? Ans: when the same poles of two magnets 


north or south and south) 
lar poles repel each other and unlike or dissimilar poles 


Lis the same principle 


Charged materials 


Magnets 
, experiment i) 
[cw ue] | 
4 ج‎ 4— — 


experiment ii) 


[ru 


experiment iii) 
[- اج‎ 
> + > + 


Can you see how the magnets and the charged rods follow the same pattern? 
When we compare tHe behaviour of like magnets and like charges, it is the same. 

When a north pole and a north pole are put together or a south pole and a south pole 
are pul together, the magnets repel each other. The same happens with materials that 
have the same charge — positive and positive repel each other; negative and negative 


repel each other. 
When we compare the behaviour of unlike magnets and unlike charges, it is also the 


same. 

» When different poles ~ north and south — 
other. when materials with opposite charges — 
they are also attracted to each other. 


wv NN 


x 


are put together, they are attracted to each 
positive and negative — are put together 


Activity | 
» Students answer the questions on p. 187. 
e Write the following on the board for students to answer and complete: 


6.07 Magnetic attraction and repulsion 
with like charges and unlike charges 


How does the behaviour of charged materials 
compare to the behaviour of like poles and unlike poles of magnets? Give examples for 


your answer. 


«Answers are all in the explanation. 


Wrap-up Q/A 
+ Mix the N/S cards up and split them into two piles. 
„ Call two students to the front. Place a pile of cards face down in front of each student. 


They each pick up a card at the same time to show to the class. 


a 
Class call out ‘repel’ or ‘attract’ according to the combination of cards. 


Homework: 
» Draw diagrams to show what happens when like poles and unlike poles are brought 


together. Repeat for materials with like and unlike charge. 


MAGNETIC FIELDS 


kground 


mgetic field is the area around a magnet where its magnetic force can be felt. 


‘ 


trials Needed 


magnet 
anpas 


edure 
ive the magnet in the center of the next page. 
tthe compass near one end of the magnet. Let the needle stop moving. Note the direction of the 


k. Lift the compass and draw an arrow where the compass was. Phe arrow should point in the same 
ion as the painted end of the compass needle. 


D ÈS 





MAGNET 








wethe compass toward the middle of the magnet. When the needle settles, note its direction and 
‘narrow as before. 


kal (his as you move the compass to the other end of the magnet. 


fowslarl again from a diflerent place near the end of the magnet. Go from end to end at least 3 times. 
we both above and below the magnet. 


Wen you're dione, your arrows show you where the mapnetie field is. 


hww.galaxy.net/-k12/clectric/fields.shtml 1/1/2001 


— HNOVN — 





: Indi: 6 1 
mia © 
| der etes ue nt T LE 
iT b ۱ 

Ml Ae de 
l. Write the anwes. s el Ki “following s T3007, hy 
2 Pepine o me = felloin A . ferma. rx LÁ 
. Me«vehe..— force... US Mineke [edic US 


sy Lines ah force D pe hs 


$ Md ins mag مود متیر‎ Ihidoi Pa 


P P AY. و دزم مرو‎ cit drum tot Lun 


| be, p biche. thing "T dà یر‎ | x 
T pt Ores: وف‎ e. es ۳۰ 3 


qe 4 lino on a um 


I heroajo یی و‎ e e 








ie hee are, pile 4 ma ME 
" A eee pc Aum má pl T 


YO 


| ere | edl: othe. 


Scien ۱ 

ce lesson la 
level > 6 7 
fem :3 


neck: 5 


Topic: Mag nelism. 


Lesson plain 





Mac ۳۴ Hen 
lain how a magnetic compass worke 


Topic: 
Objective: To exp 
To describe the uses of a magnetic compass 
Activity: Written 
Materials: 
- Texibook p. 112 

Students' science notebooks 


Procedure: 


- Warm-up Q/A 


> How does a magnet behave when it is hanging 


> How was this property of natural magnets used in the past? 


> What is a compass? 
« Lislen to students" ideas, then explain. 


freely? 


Explanation 


» Read p. 112, 6.08 “Magnetic compass” 
» What is a magnetic compass made from? Ans: a light magnetic needle balanced on a 
point so that it can rotate freely, enclosed in a box with a circular glass plate at its top - 


> Look at the diagram of the compass. The point where the needle is balanced is called 


a pivol. 


» Ifthere is a circular scale around the needle, what is it divided into? Ans: 360 degrees 


» Ifihe full circle contdins 360 degrees, how many degrees would be between north and 
east? Ans: 360 divided by 4 (north to east is 4 of the compass face) = 90 degrees 


In which direction does the needle always point? Ans: north-south 


ans that one end of the needle always points to north and the other end always 


7 This me 
points to south. 

> Does the end that points to north ever change, or is it always the same end? Can you 
ways the same because the poles in a magnet do not change 


explain why? Ans: it is alv 
so the same end will always be attracted to the earth's north pole 


Who would find a magnetic compass useful? Ans: travellers, sailors 


Activity 
» Write the following on the board for students to answer: 


6.08 Magnetic compass , 
How does a magnetic compass help someone to find the direction? 


Who might find a magnetic compass useful? 
Draw a diagram of a compass and add these labels: 
glass cover, scale, N, S, E, W, compass needle, pivot 


Wrap-up Q/A 
e Hold a quiz on ail the things covered in the lessons of this unit. See 1e” 


day 2 for more details on how to hold a quiz. 
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Objective: To make a simple magnetic compass 

To check the polarity of the compass by checking its behaviour with another magnet 
Activity: Practical 


Materials: | : 
- Foreach group: - one set of the materials listed on the instruction sheet 


- one instruction sheet 


Procedure: 

Warm-up Q/A 

> What is a magnetic compass? 

> What is a magnetic compass used for? 


. Explanation 
> Today you are going to make a magnetic compass using a sewing needle and a 


magnet. 
* Demonstrate to students how lo make a magnetic compass by following the 


instructions on the instruction sheet. 


Activity 
* Students work in small groups to make a simple magnetic compass by following the 


instructions on the sheet.s 
* They check the polarity of each end by checking its behaviour with a magnet whose 


poles are known. 


/rap-up Q/A 

: Which way is north? Check all the groups found the same answer. 
To check you can line up all the dishes with their magnetised needle rafts in them. All 
the needles should line up in the same way. For example like this: 


9 ©) Wo B 


Or perhaps like this: 


dE 


Magnetic compass instruction sheet 


Materials: 
- needle 
- bar magnet 
- scissors 
- non-metallic shallow 
- asmall piece of rough paper 


dish or plate of water 
(about 3cm x Sem) 


. Procedure: 


|. Take the magnet and the needle. With one end of the magnet, stroke the needle all the 


way along ils length many times (40 or 50). 
Always stroke in the same direction. Always use t 
This is lining up the iron molecules in the steel needle so that they 


way, This will turn the needle into a mini-magnel. 


Ue ۵ 


he same end of the magnet. 
also point the same 






magnet 


needle 


2, From the piece of paper / card, cul a raft roughly this shape: 


3, Rest the needle on the raft and float the raft on the water. 








water 
r— paper rafl 


shallow dish or plate 


needle 


4. Leave the paper raft to float freely and it should eventually align with the earth's north 


and south poles. 


5. Try 10 work out which end is pointing to north. Remember whether this is the sharp 
end or the blunt end. Check whether you are right, using the bar magnet. Remember — the 
north pole of the needle will be pointing to the earth’s north pole. When you put the south 
pole of the magnet towards the north pole of the needle they should attract each other. 
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Now disconnect the battery and try the paper clips again. Does the same thing happen as in step 2? 
thas happened to the nail? 
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